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Zeta potential analysis
Ferrocenated compounds (10 mg) were dispersed in deionized water (5 cm 3 ) and sonicated for 10 minutes. The mixture was filtrated syringe filter nylon 13 mm, 0.45 um with luer lock 100/pk. Figure S1
The decomposition of ferrocenium species between electron exchange to ferrocene by sodium hydroxide in the presence of water to produce ferrocenated compounds.
Transmission electron microscope
The sample for TEM measurement was prepared by dropping ferrocenated compounds suspended in an absolute ethanol onto a 300-mesh formvar coated copper grid. The solvent was evaporated at ambient pressure and temperature. The sample was obtained by a Tecnai G2 Sphera transmission electron microscope operated 80 kV. Figure S7 Zeta potential distribution of ferrocenated compounds in DI water.
Figure S8
The simulated EPR spectrum of ferrocenated compounds described the existence of hydroxyl and superoxide radial intermediates. Methylene blue 10 -5 mol/dm 3 100 cm 3 catalyzed by ferrocenated compounds Figure S12 Concentration of methylene blue after reactivation (C/C 0 ) with DI water, 0.1 mol/dm 3 NaCl, 0.1 mol/dm 3 NaI and seawater.
The decolorization of methylene blue on ferrocenated compounds revealed in the ESI-MS analysis. The signal of methylene blue before the decolorization was observed with m/z of 284. At the finished reaction, the appearance of decomposition in methylene blue was observed with m/z of 301. Moreover, the active species remained in the stable form of dihydrofulvalene with m/z of 130 as shown in Figure S10 . 
